Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; R factor = 0.022; wR factor = 0.049; data-to-parameter ratio = 21.0.
The title compound, (C 8 H 15 N 2 ) [LaCl 4 (CH 3 OH)(C 3 H 7 OH)], consists of one 1-butyl-3-methylimidazolium (BMI + ) cation and one hexahedral tetrachlorido(methanol)(propan-2-ol)lanthanate anion. The La III ion is eight-coordinate, with the La III ion bridged by a pair of Cl atoms, so forming chains propagating along the a-axis direction. Each La III ion is further coordinated by two isolated Cl atoms, one methanol and one propan-2-ol molecule. The coordinated methanol and propan-2-ol molecules of the anion form O-HÁ Á ÁCl hydrogen bonds with the Cl atoms of inversion-related anions. The BMI + cation froms C-HÁ Á ÁCl hydrogen bonds with the Cl atoms of the anion. The anions are located in the C faces of the triclinic unit cell, with an inversion center in the middle of the La 2 Cl 2 ring of the polymeric chain. 
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Crystal data (C 8 Table 1 Hydrogen-bond geometry (Å , ). (Binnemans, 2007) . They have been proposed as excellent alternatives to conventional solvents for luminescent lanthanide complexes.
Compared with aqueous or organic solvents, ILs have the advantages of potentially excluding quenching oscillators, providing greater luminescence quantum yields (Brandner et al., 2011; Samikkanu et al., 2007) . Some analogous structures to the title compound, tris(1-ethyl-3-methylimidazolium)hexabromidoeuropate(III) (Pellens et al., 2008) and tris(1-ethyl-3-methylimidazolium)hexachloridolanthanate(III) (Matsumoto et al., 2002) have been reported.
The title compound, in contrast to these examples, includes coordinated alcohol molecules and crystallized after mixing lanthanum chloride in 1-butyl-3-methylimidazolium chloride (BMICl) with a mixture of methanol and propan-2-ol ( Fig.   1 ). The bond lengths between La and the two non-bridging Cl atoms are 2.8232 (5) Å and 2.838 (1) Å, respectively. The La to bridging Cl distances are in the range of 2.8884 (6) Å and 3.0021 (8) Å. All the Cl atoms, except Cl4, exhibit short contacts to neighboring H atoms on the imidazolium rings or on alcohol molecules ranging from 2.653 Å to 2.909 Å.
In the crystal, H atoms in the imidazolium cations, such as H5A and H8A, form hydrogen bonds with chlorine Cl3 ( Fig.   2 and Table 1 ). The two H atoms in methanol (H2B) and propan-2-ol (H1D) form hydrogen bonds with atoms Cl2 and Cl1, respectively (Table 1 ). The [LaCl 4 (CH 3 OH)(i-C 3 H 9 OH)] -anions are centered in the C faces of the triclinic unit cell, with an inversion center in the middle of La 2 Cl 2 ring, as shown in Fig. 3 . The BMI + cation is on an inversion center, at position (1/2, 1/2, 1/2) in the unit cell.
Experimental 1-butyl-3-methylimidazolium chloride (BMICl) was synthesized following a method reported by Burrell et al. (2007) .
Lanthanum chloride heptahydrate (0.708 g, 1.906 mmol) was mixed with BMICl (1.000 g, 5.725 mmol) in a small vial in a glove box. Equal amount of methanol and propan-2-ol were added carefully until the total dissolution of the mixture.
The vial was sealed and a colourless crystal appeared after cooling at 258 K for three weeks.
Refinement
The OH H atoms were located in a difference Fourier map and were freely refined. The C-bound H atoms were included in calculated positions and treated as riding atoms: C-H = 0.98, 0.97 and 0.96 Å for CH, CH 2 and CH 3 H-atoms, respectively, with U iso (H) = k × U eq (parent C-atom), where k = 1.5 for CH 3 H atoms and k = 1.2 for all other H atoms. publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the asymmetric unit of the title compound, with the numbering scheme and displacement ellipsoids drawn at the 50% probability level. H atoms have been omitted for clarify.
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Figure 2
A view of the molecular structure of the title compound, with the dashed lines denoting the hydrogen bonding. 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
